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For the current review of the nitrogen dioxide (NO2) National Ambient Air Quality
Standards (NAAQS), I have compared the distributions of hourly NO2 concentration
values for years with low and high ambient air concentrations to determine how these
distributions have changed over time for six cities across the United States.
Understanding these historical changes is relevant to creating estimates of what air
quality for NO2 would be if air quality deteriorated or improved to just meet potential
NAAQS standards being analyzed in the risk and exposure analysis for NO2.

For each of the cities (Los Angeles, Atlanta, New York, Philadelphia, Denver and
Chicago), NO2 data for reference and equivalent air monitors were taken from the Air
Quality System (AQS) on September 10, 2008, years prior to and including 2007. The
base year of 2007 was used as the low concentration year and compared to a high
concentration year which was selected from years prior to 2007 as described below.

Completeness criteria were applied to data from each year to determine which sites
within each city would be used in the analysis. Sites had to have at least 75% of the
hourly values within a sampled day to be valid. Each quarter had to have at least 75%
valid days to be complete and all four quarters had to be complete across the year to be
used. Any sites without complete data for 2007 were eliminated. Among the sites which
are complete for 2007, monitoring records were then examined to determine which sites
had complete data for each year prior to 1986. The earliest year in which all retained
sites had complete data was used as the high concentration year for that city. Thus, all
valid sites within a specific area utilized the same years of data for consistency purposes.

For each site within a city, pairs of points on the low and high year distributions were
selected at percentiles ranging from 0% to 100% with 1% increments. Figures 1 through
6 display these paired points by monitoring site, visualizing the relationship between the



low and high year distributions for complete sites within each city. A line representing
the linear fit of the data is also displayed along with the correlation coefficient
characterizing the quality of the fit.

Overall, the majority of sites across the six cities exhibit a strongly linear relationship
between the low and high year distributions. In some cases, specific observations at
individual sites deviate from linearity to varying degrees either at the extreme upper or
lower ends of the distributions. Obviously noticeable deviations from the linear fit at
most sites are limited to the extreme upper end of the distribution at values usually
greater than the 98" percentile.

In the majority of the monitor cases, the y-intercept of the best fit line is positive, with
only a few cases of a noticeable negative intercept. A positive intercept indicates a larger
decline between high and low year concentrations in the upper end of the distribution
than in the lower percentiles. The positive intercept adds a constant value to the
proportionally reduced individual concentrations across the distribution. The size of that
offset will be larger relative to the concentrations at the lower end of the distribution and
smaller relative to the concentrations at the upper end of the distribution. Hence, a linear
relationship with a positive intercept will cause concentrations on the distribution’s upper
end to be reduced more between the high and low years as opposed to concentrations on
the lower end of the distribution. '

Where an individual paired data point falls below the best fit line, it means that percentile
point has declined even more strongly than the middle of the distribution. Most, although
not all, of the 98" and higher percentile points that deviate from their best fit lines do fall
below the line.
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Figure 1. Comparison of low to high year concentration distributions for sites within the New York
area













































